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Abstract 
Under tropical climate conditions, as in the São Francisco River Valley, 
Northeast Brazil, grapevine presents bud dormancy and high apical dominance. The 
present work aimed at evaluating the effects of hydrogen cyanamid, spreader-sticker 
and torsion of the canes on grapevine bud break, yield and fruit quality of the 
‘Italia’ table grape cultivar, in the São Francisco River Valley. The experiment was 
carried out at Petrolina-PE, in the semi-arid region of Northeast Brazil, during two 
harvest seasons (2001–2002). The treatments were as follows: T1: control; T2: 
H2CN2 2.45%; T3: H2CN2 2.94%; T4: H2CN2 3.43%; T5: H2CN2 2.94% + Break- 
Thru® 0.03% and T6: H2CN2 2.45% + torsion of the canes, in a randomized 
complete block design with four repetitions. The results showed that hydrogen 
cyanamid, independent of the concentration, increased bud burst and bud 
fruitfulness, with increments of 68% and 84% in the yield per plant, respectively in 
the 1st and 2nd harvest seasons. There was no significant effect on berry size, sugar 
and acidity content of the fruits and harvest anticipation. There was no answer to 
spreader-sticker. On the other hand, the practice of cane torsion presented a 
tendency to increase the effects of the hydrogen cyanamid. 
 
INTRODUCTION 
Under tropical environment, the physiologic behavior of the vine is differentiated, 
showing high bud dormancy and strong apical dominance, being a tendency to bud 
bursting just in the extremities of canes.  
Several authors from different grape regions in Brazil have been successful on 
vine bud break using different methods. The calcium cyanamide, sprayed or brushed on 
canes, was recommended to promote earlier bud burst, more vigorous plants and higher 
and more uniform yield (Kishino et al., 1978; Pereira and Oliveira, 1978; Terra et al., 
1982; Pires et al., 1988). 
In the São Francisco River Valley, different physical and chemical methods have 
been studied, such as, bud brushing with calcium cyanamide (Albuquerque et al., 1986); 
bending of canes with removal of the bud scales (Albuquerque and Sobral, 1986); 
thiourea, potassium nitrate, dinitroortophenol and mineral oil (Albuquerque and 
Albuquerque, 1984); ethephon (Albuquerque and Sobral, 1989). Hydrogen cyanamid 
(H2CN2) presented great efficiency on bud breaking under the São Francisco River Valley 
conditions (Albuquerque and Vieira, 1987; Albuquerque and Sobral, 1989). However, the 
response depends on the predominant temperatures in each area and period of the year. In 
general, the recommended doses should be larger than those used in temperate or 
subtropical climates. 
Nowadays, this method is widely used by grape farmers. However, there are no 
results to proving the adjuvant effects of spreader-sticker, as well as the efficiency of 
hydrogen cyanamid combined to the torsion of canes. The torsion of canes is a common 
practice among grape farmers, especially in tropical conditions, to induce bud break. 
However, it has some disadvantages such as labor requirement and allowance of pathogen 
infection by the openings made on the canes (Tavares et al., 2000). 
The present work aimed at evaluating the efficiency of hydrogen cyanamid 
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isolated or combined either with spreader-sticker or with torsion of the canes on bud 
burst, fruitfulness, yield and of fruit quality of the vine ‘Italia’ under the tropical 
conditions of the São Francisco River Valley. 
 
MATERIAL AND METHODS   
A trial was carried out during two harvest seasons (2001 and 2002) in a vineyard 
of table grape ‘Itália’ in Petrolina County, State of Pernambuco (9º09’ S, 40º22’ W and 
altitude of 365.5 m), Northeast Brazil. The climate is classified as Bswh, which 
corresponds to a very hot semi-arid area, with annual mean temperature of 26.4ºC and 
annual mean precipitation of 562.6 mm.   
The plants were trained in overhead trellis incer 3.0 x 3.0 m plant spacing, grafted 
on ‘IAC 572’ rootstock. The pruning was made on with canes (an average of 8 buds per 
cane) and spurs. 
The experiment was run in a randomized complete block design with four 
repetitions. The treatments were the following: T1: Control; T2: 2.45% hydrogen 
cyanamid (H2CN2); T3: 2.94% hydrogen cyanamid (H2CN2); T4: 3.43% hydrogen 
cyanamid (H2CN2); T5: 2.94% hydrogen cyanamid (H2CN2) + 0.03% Break-Thru® and 
T6: 2.45% hydrogen cyanamid (H2CN2) + torsion of canes. 
It was used Dormex containing 49% of hydrogen cyanamid, sprayed on the canes 
and spurs just after pruning, being the total mixture volume 300 L/ha.   
The following characteristics were evaluated through the vegetative cycle and at 
harvest time: percentage of bud burst and fruitfulness; berry mean diameter (mm); berry 
mean weight (g); number of bunches per plant; yield per plant (kg); bunch mean weight 
(g); total soluble solids (TSS - ºBrix), and total titratable acidity (TTA - % in tartaric acid) 
and TSS/TTA ratio. 
The data were collected in two subsequent harvest seasons in 2001 and 2002. 
Statistical analysis of the data was performed using the SAS system (SAS, 1990). The 
Analysis of variance was performed using the F test and the Duncan test at 5% probability 
for comparison among mean of the treatments. 
 
RESULTS AND DISCUSSION 
The results presented in Tables 2 and 3 show that hydrogen cyanamid promoted 
bud break of the vine ‘Itália’, increasing the percentage of bud burst and fruitfulness, 
number of bunches and yield per plant, compared to the control in the two harvest seasons 
evaluated. Most of the bud burst of the control vines were observed in the apical portion 
of the canes, and there was no uniformity on bud burst on the cane. This effect was not 
observed in the hydrogen cyanamid treatments, which is in agreement with data observed 
by several authors in different grape production regions in Brazil (Albuquerque and 
Vieira, 1987; Pires et al., 1988; Albuquerque and Sobral, 1989; Miele, 1991; Manfroi et 
al., 1996). 
The first harvest season was from September 2001 to January 2002, the hottest 
months of the year. In this period, it was obtained that the highest bud burst percentage 
(75.5%) with 2.94% H2CN2, in spite of not significant differences among the treatments 
with H2CN2. The treatment 2.45% H2CN2 + torsion of canes increased the bud burst 
percentage compared to 2.45% H2CN2 without torsion of canes. However, the difference 
between them was not significant and it didn’t result in an increase of the bud fruitfulness 
and number of bunches. The fruitfulness varied from 5.5% in the control to 38% in the 
2.94% H2CN2, which corresponded to 23 to 82 bunches per plant. The yield per plant in 
the treatment 2.94% H2CN2 increased 68% compared to the control. 36.6 kg per plant 
were obtained, which is equivalent to 40.6 tons/ha. These results are similar to those 
obtained in the same region with H2CN2 7% (Albuquerque and Vieira, 1987).   
The physical and chemical characteristics of the fruits (diameter, total soluble 
solids and total titratable acidity) were not influenced by the hydrogen cyanamid, 
spreader-sticker and the torsion of canes. Harvest was performed before full maturation of 
the bunches, due to the rain that decreased fruit quality. Consequently, the sugar content 
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in the fruits was low, with an average of 12.4 ºBrix and the average of 1.06% for total 
acidity was high, resulting in a very low TSS/TTA ratio that varied from 9.2 (Control) to 
13.3 (H2CN2 2.94%), with significant difference among the control and the other 
treatments. 
The 2nd harvest season started in June 2002, and the beginning of vegetative cycle 
coincided with the lower temperature period, which induced bud burst percentage smaller 
than the one of the 1st season, although an average bud burst of 47.8% was not 
significantly smaller than 53.5%, observed in the previous season. The effect of hydrogen 
cyanamid on bud breaking in this period of lower temperatures were more important and 
significantly higher compared to the control. 
The effects on yield and on number of bunches per plant were significant, 
increasing from 4.1 kg (control) to 25.5 kg in the treatment 2.45% H2CN2 + torsion of 
canes, which means an increase of 84%, corresponding to 28.3 t/ha yield. 
An effect on berry size and chemical composition of the fruits was not observed. 
They presented at harvest time an average of 16.4 ºBrix, 0.82% of total acidity and a 20.2 
TSS/TTA ratio, which can be considered appropriate for table grape market. These results 
are in agreement with several authors (Albuquerque and Vieira, 1987; Pires et al., 1988; 
Albuquerque and Sobral, 1989; Miele, 1991; Miele and Dall’agnol, 1994; Manfroi et al., 
1996). 
However, bunch weight was significantly higher in the control due to the smaller 
number of bunches, which promotes heavier weight. 
The use of the spreader-sticker 0.03% Break Thru did not promote bud burst 
increase. A reduction on bud burst, fruitfulness, yield and number of bunches was 
observed, when it was combined with the treatment 2.94% H2CN2 during the 1st harvest 
season. 
The results obtained permit to recommend the use of hydrogen cyanamid  
(H2CN2) during the period of higher temperatures (September to April) of dosis of 2.94% 
or 6% of the commercial product, as well as 2.45% or 5% of the commercial product 
during the period of lower temperatures (May to August). The torsion of canes after 
pruning can improve the effects of hydrogen cyanamid. 
The doses of hydrogen cyanamid used in this study were lower than those 
recommended for the region of the São Francisco River Valley (Leão and Possídio, 
2000). 
 
CONCLUSIONS 
- Hydrogen cyanamid, independent of the dosis applied, promoted bud break, making 
uniform bud burst and increasing the fruitfulness, number of bunches and yield in the 
grape cultivar ‘Itália’; 
- It was not observed effect of hydrogen cyanamid on berry size, total soluble solids 
content and total acidity of the fruits; 
- The torsion of canes after pruning improved the response obtained by hydrogen 
cyanamid; however, these effects were not observed with the use of Break Thru 
(0.03%) combined with hydrogen cyanamid; 
- The recommended dose of hydrogen cyanamid depends on the temperatures that vary 
in each period of the year in the same region. 
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Tables 
 
 
 
 
Table 1. Mean percentage of bud burst (BB) and bud fruitfulness (BF), yield (Y) and number of bunches per plant (NB), bunch weight 
(BW), berry diameter (BD), Total Soluble Solids (TSS) and Total Titratable Acidity (TTA) at harvesting time (2nd harvest season) as 
affected by hydrogen cyanamid (H2CN2), spreader-sticker ( Break Thru) and torsion of the canes, in the cultivar ‘Italia’, 2001.  
 
Treatments BB (%)  BF (%) Y (kg) BW (g)  NB BD (mm) TSS (ºBrix) TTA (%) TSS/TTA 
Control 22.9 b   5.5 b 11.7 b 612.2  23 b 22.59  12.1   1.34    9.21 b 
2.45% H2CN2  53.2 ab 29.0 a 26.4 a 608.4  63 a 22.44  12.7   1.03  12.41 a 
2.94% H2CN2  75.5 a  38.0 a 36.5 a 706.3  82 a 22.54  12.4   0.94  13.30 a 
3.43% H2CN2  65.8 a 30.0 a 34.1 a 598.4  80 a 22.64  12.3   1.05  11.77 a 
2.94%  H2CN2 + 0.03% Break Thru® 41.9 ab 26.0 a 35.7 a 626.6  82 a 22.19  12.3   1.00  12.42 a 
2.45% H2CN2 + Torsion of canes 62.1 a 30.0 a 29.6 a 656.5  68 a 22.17  12.3   1.04  11.92 a 
Means 53.5  26.0 29.6  632.5  68  22.42 12.4   1.06 b 11.86 
C.V. (%) 40.42 36.73 18.36 13.93 17.48   1.44 5.08 12.44   9.25 
Means followed by the same letter in each column do not differ by the Duncan test at 5% of probability. 
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Table 2. Mean percentage of bud burst (BB) and bud fruitfulness (BF), yield (Y) and number of bunches per plant (NB), bunch weight 
(BW), berry diameter (BD), Total Soluble Solids (TSS) and Total Titratable Acidity (TTA) at harvesting time (2nd  harvest season) as 
affected by hydrogen cyanamid (H2CN2), spreader-sticker (Break Thru) and torsion of the canes, in the grape cultivar ‘Italia’, 2002.  
 
Treatments BB (%)  BF (%) Y (kg) BW (g)  NB BD (mm) TSS(ºBrix) TTA (%) TSS/TTA 
Control 14.7 b   4.0 b   4.1 b 587.9 a 10 b 22.23 16.3 0.93 17.63 
2.45% H2CN2  54.5 a 28.0 a 20.6 a 451.6 b 58 a 21.48 16.6 0.81 20.55 
2.94% H2CN2  54.4 a 31.0 a 20.6 a  471.1 b 57 a 21.25 16.4 0.82 20.02 
3.43% H2CN2  53.9 a 33.0 a 21.9 a 474.9 b 64 a 21.57 15.2 0.81 18.77 
2.94%  H2CN2 + 0.03% Break Thru® 51.1 a 32.0 a 23.5 a 451.9 b 64 a 21.42 17.1 0.77 22.32 
2.45%  H2CN2 + Torsion of canes 58.5 a 35.0 a 25.5 a 442.2 b 70 a 21.10 16.9 0.79 21.87 
Means 47.8 27.0 19.36 479.9    54 21.51 16.4 0.82 20.19 
C.V. (%) 14.87 25.20 31.61   11.17    34.97   2.28     7.41 8.62 13.75 
Means followed by the same letter in each column do not differ by the Duncan test at 5% of probability.  
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